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Immediately the following questions are raised to challenge the above described
scenario:
1. Is 10 GeV v
3












 100 MeV  1 GeV,
with g
2
being the coupling of the SU(2) interaction.
3. Is   10
 2
contradict with the experimental data on the rare decays ! 3e and
! e?
To get rid of the above diÆculties, the following things are assumed respectively.












is introduced. This term breaks SUSY softly. Because it breaks the lepton number
explicitly, no massless Majoron which would be the Goldstone particle corresponding
to the spontaneous lepton number violation, appears. Note that the trilinear R-parity
violating interactions themselves are not enough to keep the would be Majoron from










should be small. We take 
3
= 0 and  = 0. In this way, m


= 0 at tree
level. This may avoid the diÆculty of Question 2. Note that the EWSB is achieved by
an alternative superpotential. Third, the family symmetry Z
3
in the ordinary Yukawa
and trilinear R-parity violating interactions is adopted. Because of this,  ! 3e and
! e do not occur. This symmetry can be regarded as accidental at low energy.









































where the last term is for the EWSB with 
0
being the coupling constant, X a singlet
supereld and  the weak scale. The baryon number conservation is assumed
4
. Eq.
(1) reproduces the lepton masses as we have planned. It would be easier to work in the






















































































) means the physical leptons
after considering the mixing with the neutralinos and charginos. From Eq. (2), we see







At the quantum level, a comparatively large neutrino mass is inevitably induced due
to the large lepton number violating eect in B
3
mass. It occurs at the one-loop level
with a Zino exchange. Therefore m


6= 0 at one loop which will be studied further. Is









3. A Model of GMSB
With the framework of gauge mediated SUSY breaking (GMSB)
5
, the scenario asked
in the last question can be realized naturally
6
. Lepton number violation is introduced
originally in the messenger sector. It is then communicated to the SM sector including
the related soft SUSY breaking terms. We will make use of the observation of the
-problem in GMSB
7
. It was noted that both  term and its corresponding soft
breaking B term can be generated at one loop. Either  is at the weak scale and B is
unnaturally large, or B is at the weak scale and  is very small. This is not a problem
in our model, because the EWSB given in Eq. (1) does not need the  term. However,



























3; 1; 2=3) : (5)
Two more gauge singlets are introduced Y for the SUSY breaking and V for the lepton








































































being the SUSY breaking scale. The lepton number violation lies in W
2
. By







































































is usually around 100 TeV. 
3
is very small if B
3
is
taken to be the weak scale.
From the scalar potential, the sneutrino VEV is obtained as
v
1
= 0 ; v
2




















 10 GeV if M
A






implies the mixing between neutrino 
3





















 0:04   0:1 GeV : (13)


















































































































 (1  10) MeV : (15)
This heavy 







. We later noted that 

can decay to gravitino
+ photon with a longer lifetime. In writing down the expression of the physical 

and









The idea about fermion masses presented in this model essentially depends on SUSY.
A model of large sneutrino VEV exists. (1  10) MeV 

is a consequence of this VEV.




appear in the superpotential in dierent ways, so
that the VEV cannot be rotated away through redening Higgs supereld.
The atmospheric neutrino anomaly must be explained by introducing a sterile neu-
trino which is also necessary from the constraint of the Big-Bang Neucleosynthesis. The





term breaks the family symmetry explicitly. It would be more appealing if
the family symmetry breaking is spontaneous in some clever model.
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